Human epidermal growth factor receptor 2 amplification detection by droplet digital polymerase chain reaction in formalin-fixed paraffin-embedded breast and gastric cancer samples.
Human epidermal growth factor receptor 2 (HER2) is an important biomarker for the precise individualized treatment including trastuzumab of HER2-positive breast and gastric cancer. Immunohistochemistry (IHC) and fluorescence in situ hybridization (FISH) are the routine analyses for formalin-fixed paraffin-embedded (FFPE) samples. However, IHC is variable and depends on the evaluator, and FISH is a labor intensive and expensive method. We evaluated the feasibility of droplet digital polymerase chain reaction (ddPCR) as a precise and quantitative method for HER2 amplification test. We used ddPCR to confirm HER2 amplification status in 24 breast cancer and 29 gastric cancer samples to validate the HER2 cutoff value in ddPCR. After setting cutoff value, all the above-mentioned samples were tested by IHC. Afterward, another 51 equivocal IHC 2+ gastric cancer samples were further determined by FISH and ddPCR, respectively, and the concordance between ddPCR and FISH was calculated. We set the HER2 cutoff value at 1.8. The concordance rate of HER2 status between ddPCR and IHC was 94.4% (17 out of 18) in 24 breast cancer samples. In 29 gastric cancer specimens, the concordance rate of HER2 amplification between ddPCR and IHC was 100% (22 out of 22). At last, compared with FISH determined HER2 status, ddPCR HER2 scores correctly classified 44 of 51 cases with 86.3% concordance in 51 equivocal IHC 2+ gastric cancer samples. ddPCR was able to identify HER2 amplification status in breast and gastric cancers with precise correlation with IHC and FISH results. This method might become a standard method for testing FFPE samples. However, the technology requires further research.